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Aortic banding and endovascular aneurysm repair
in a case of juxtarenal aortic aneurysm with
unsuitable infrarenal neck
Edoardo Scarcello, MD, PhD,a Raffaele Serra, MD, PhD,b Francesco Morrone, MD,a
Salvatore Tarsitano, MD,a Giuseppe Triggiani, PhD,c and Stefano de Franciscis, MD,b Cosenza,
Catanzaro, and Pisa, Italy
The proximal aortic neck is one of the limiting factors for endovascular aneurysm repair (EVAR) and represents a crucial
factor for success or failure of the procedure. In contrast to open surgery, where a clamp can be placed suprarenally but
the repair performed infrarenally, EVAR requires a good infrarenal neck for durable fixation and seal. In a high-risk
surgical 79-year-old patient with juxtarenal aortic aneurysm with unsuitable infrarenal neck, a hybrid procedure was
chosen: juxtarenal aortic banding and EVAR. The banding allowed a successful EVAR by reshaping the juxtarenal
aneurysmal aortic segment, hence converting a previously untreatable anatomy into a treatable one. (J Vasc Surg 2012;
56:208-11.)
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dThe anatomy of the proximal aortic neck excludes
endovascular aortic aneurysm repair (EVAR) in up to 30%
of patients, as well as in juxtarenal aneurysms.1,2 The EVAR
of juxtarenal aneurysms could be performed through fenes-
trated endovascular repair or “chimney or snorkel” tech-
nique.3 Both procedures are alternatives to open repair,
which requires a major surgical invasiveness, suprarenal
aortic clamping with visceral ischemia and heart distress,
and increased morbidity and mortality. However, com-
pared with standard EVAR, both procedures present a
higher level of complexity and difficulty with increased risk
for the patients.
A third hybrid procedure may be available in unfit
patients: the surgical reshaping of juxtarenal aorta, by per-
forming the banding of the juxtarenal aneurysmal aorta to
reduce its diameter, obtaining an anatomy suitable for
standard EVAR. Aortic banding for inadequate proximal
landing zone has been described previously for aortic arch
aneurysms,4 and there are no conceptual contraindications
for its application in abdominal aortic aneurysms.
CASE REPORT
A 79-year-old man with chronic obstructive pulmonary dis-
ease (forced expiratory volume in 1 second50%), previous myo-
cardial infarction with hypokinesis of anterolateral wall of the left
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208entricle and severe impairment of ejection fraction (35%), and
ypertension had a juxtarenal aneurysm with maximum diameter
f 6.6 cm and a juxtarenal aneurysmal diameter of 3.9 cm (Fig 1).
he patient was obese with a body mass index of 39.5.
The patient was considered high risk for open repair, but the
neurysmal involvement of the aorta up to the renal arteries contra-
ndicated EVAR due to inadequate proximal landing zone. A hybrid
rocedure was chosen: juxtarenal aortic banding and one-stage
VAR. Aortic banding does not require aortic cross-clamping, and its
urgical invasiveness is significantly less than open repair.
Under general anesthesia, through a 9-cm supra-umbilical
edian laparotomy, the juxtarenal aorta above and below renal
rteries was transperitoneally exposed, with mobilization of the
uodenum off the aorta. The suprarenal dissection enables the safe
lamping of the aorta in case of juxtarenal aortic rupture.
An aortic banding, immediately below the renal arteries, was
erformed by a 12-mm Dacron band, cut out of collagen-coated
nitted polyester vascular prosthesis. The length of Dacron band
as preoperatively established to obtain an inner juxtarenal aortic
iameter of 30 to 31 mm. The planned inner juxtarenal aortic
iameter and the regularity of inner surface of the aortic wall,
ithout lumps or pleats, were intraoperatively confirmed through
uplex ultrasound by Siemens Acuson S2000 system (Siemens
G, Munich, Germany) and Acuson 14L5SP intraoperative probe.
fter the procedure that took 45 minutes, the posterior perito-
eum was closed over the dissected aorta and the Dacron band.
After completing the aortic banding, in the same operating
oom, a one-stage aortic endografting was started through bilateral
emoral access. The first step was the angiographic check of the
uxtarenal reshaped aorta. Angiography was performed by OEC
800 mobile C-arm (General Electric Healthcare, Chalfont St.
iles, United Kingdom). Measurements were obtained using the
oftware on the C-arm, after calibration with graduated pigtail
atheter. The angiography confirmed that aortic banding provided
proximal landing zone with length of 11.6 mm and with inner
iameter of about 30 mm, without irregularities of the inner
urface of the banded aortic wall.
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oversized by 20% (Endurant Medtronic [Minneapolis, Minn]
ENBF3616C145  ENLW1616C95 and ENLW1616C80 on the
left  ENLW1610C120 on the right). Final angiographic check
showed successful EVAR.
Computed tomography angiography (CTA) performed 30
days after procedure did not show endoleaks and pleats of stent
graft or of the inner surface of the banded aortic wall (Fig 2).
After banding and EVAR, the patient did not require intensive
care unit stay; the uneventful postoperative hospital stay was 5
days. The patient presented onset of intestinal peristalsis 8 hours
after EVAR.
Clinical evaluation and CTA performed 7 months after the
procedure showed an uneventful follow-up. Particularly, CTA
evidenced a stable proximal landing zone with correct expansion of
the stent graft and an aneurysm remodeling with reduction of the
maximum transverse diameter of 0.53 cm (6.13 cm vs 6.66 cm)
without endoleaks (Fig 3).
DISCUSSION
Fenestrated and branched repairs are valid options al-
though they require very skillful procedures. Relevant pa-
tient features should be identified as they might complicate
the endovascular procedure: very angulated necks, tortu-
ous, narrow, or calcified iliac arteries, and especially any
combination of these factors increase the difficulty. While
fenestrated stent grafts have reported good outcomes with
high patency rates and low mortality rates of up to 5 years,
long-term results of “chimney” technique and its percent-
age of primary success may seem questionable.
Furthermore, both types of endovascular repair have
had significant complications.5,6 Juxtarenal aortic reshap-
Fig 1. Aneurysmal diameters on multiplanar reconstructiing by aortic banding should be evaluated as an alternative preatment, which is more stable than the “chimney tech-
ique,” easier than fenestrated endovascular repair, and
afe. In both thoracic and abdominal applications, aortic
anding has never been associated with erosion of the
ortic wall.7-10 Aortic banding for neck reshaping is a type
f “primary” banding, so defined to distinguish it from
ortic banding performed to solve a type Ia endoleak,
secondary” banding.7-10 For hostile aortic neck (eg, an-
ulated, short conical, reversed tapered neck), primary
anding has already been described as successful in making
ossible EVAR where otherwise not feasible.10
Dacron is the graft more commonly chosen for aortic
anding because of its ease of use, although there are
oncerns related to the ability of Dacron to dilate with time,
s also experienced after abdominal aortic aneurysm open
epair, mainly juxtarenal.11,12 At present, there is no evi-
ence to choose polytetrafluoroethylene or polyester.13
fter open repair, also after neck reshaping, in the case of
ostoperative dilatation, there is no evidence to rule out
ew treatment of the same type.
Primary banding for juxtarenal aortic reshaping should
e applied when the obtained postoperative anatomic fea-
ures of the juxtarenal aorta may be predictably consistent
ith EVAR: postoperative inner diameter must be compat-
ble with that of available stent grafts, and mainly inner
ortic wall surface must be regular enough to allow safe
ealing. Reasonably, it would not be eligible for aneurysms
ith severely calcified aortic wall and/or thick thrombus
overing more than 35% to 40% of circumference for the
isk of rupture or embolization, and for too-large juxtarenal
neurysms.
The invasiveness of the aortic banding has to be com-
preoperative computed tomography angiography (CTA).ared with the nephrotoxicity due to increased contrast
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July 2012210 Scarcello et alFig 2. A, Angiographic check of the juxtarenal reshaped aorta during one-stage endovascular aneurysm repair
(EVAR) after banding. B, Stent graft on multiplanar reconstruction of postoperative 1-month computed tomography
angiography (CTA). C, Stent graft cross-sectional image of postoperative 1-month CTA.Fig 3. A, Stent graft on multiplanar reconstruction of postoperative 7-month computed tomography angiography
(CTA). B, Stent graft cross-sectional image of postoperative 7-month CTA.
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Volume 56, Number 1 Scarcello et al 211load, the high radiation exposure during complex and
skillful endovascular repair (as chimney technique and
mainly fenestrated repair), and mainly with the invasiveness
of open repair. Surgeons are familiar with surgical proce-
dures needed for banding, which do not require aortic
clamping, have a limited working field with very low surgi-
cal invasiveness, and, even in obese patients, may be per-
formed through a minimal surgical access.
After juxtarenal aorta reshaping, a standard EVAR may
be accomplished in the same procedural session. Further-
more, banding may allow for insertion of markers (ie,
hemoclips) to locate lower renal artery, easing deployment
of the stent graft, and minimizing the use of the contrast
material during EVAR. Finally, in patients with severe
chronic obstructive pulmonary disease, epidural anesthesia
should be considered.10,14
The hybrid procedure for juxtarenal aneurysms appears
advantageous, mainly considering complex surgical proce-
dures required during open repair.10,14 The invasiveness of
open repair cannot be compared with that of the abdominal
aortic banding, which ensures a quick recovery and allows,
through juxtarenal aortic reshaping, an otherwise not eligi-
ble standard EVAR.
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